, [J] , [C] , one can model these processes by a system of first order non linear partial differential equations. We give here these systems, which are very close to each other. One can also mention the system of electrophoresis, which we shall not study in this paper but still have the same properties and for which our results remain true. Throughout this paper, we shall consider a mixture of M + 1 chemical species, denoted with underscripts from 0 to M. These species will be called either "component" or "species"
In chromatography one of the species plays a particular part. One of the phases, which will be denoted 1 is a mobile fluid phase, carried along by a vector fluid. This vector fluid cannot change phase. It The definition of molar fractions involves so that the M + 1 equations in ( 1 . 1') are not independent. From now we shall consider the system ( 1 .1') restricted to the M equations The bounds between ( 1. 1 ) and ( 1. 1') are obvious: by setting F2 = 0 in (1.1'), which only means that the phase 2 is stationary, we obtain again the system ( 1 . 1 ). The boundary conditions are still strongly different and rather more difficult in the case of distillation, see [C] . Kvaalen et al. [KNT] , James [J] ).
In this paper our purpose is to study one of these models of isotherm, very classical in chemical engineering: the Langmuir isotherm ( 1916 In other words, D (w) (w) remains constant on the integral curve of the vector rk (w).
We now come to study the rarefaction and shock curves. It will turn out that these curves coincide. We shall call them wave curves.
WAVE CURVES
The following proposition gives the main property of our systems. Systems with rarefaction curves as in Corollary 3.1 have been studied by Temple [T] and Serre [Se] . The notion of strict Riemann invariant (see [Sm] ), which we now recall, arises naturally in this study. Proposition 3 . 3 shows that the integral curve of vector ri (w~), which is a straight line, contains both the i-rarefaction curve and the i-shock curve.
We shall call it the i-wave curve.
We now give a criterion selecting which part of the i-shock curve is admissible. Let us recall the classical conditions for a shock to be admissible (Lax [L] [C] and [J] for details about schemes and calculus, and for numerical results. 
